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Description 
[OPTICAL SCANNER] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 91219954, filed December 10, 2002. 
Background of Invention 

[0002] Field of the Invention 

[0003] The invention relates in general to an optical scanner hav- 
ing the power source module, and more particularly, to an 
optical scanner suitable for scanning a vertical object. 

[0004] Related Art of the Invention 

[0005] The blackboard or whiteboard are commonly equipped in 
a meeting room or a classroom for the presenter to use 
chalk, marker or pen for making or drawing notes. Before 
making new notes, the presenter has to erase the notes 
written on the board first, such that the written notes can- 
not be stored for reference. Currently, an electronic 
whiteboard has been developed allowing the written notes 



to be copied and stored on a thermo-pressed paper. 
[0006] However, such electronic white board is very expensive 
and difficult to carry. In addition, the paper storage form 
has a shorter preserving time and is easily damaged. Fur- 
ther, when a large amount of data is stored, a large quan- 
tity of paper is required. 
Summary of Invention 

[0007] The present invention provides an optical scanner suitable 
for scanning a vertical object. The data of the vertical ob- 
ject is stored as an optical image. Therefore, the optical 
scanner is portable, low-cost and suitable for application 
in any situation. 

[0008] | n addition to scanning a vertical object, the optical scan- 
ner provided by the present invention can also scan a hor- 
izontal object. 

[0009] The optical scanner provided by the present invention can 
also be used to scan a horizontal object in addition to the 
vertical object. Further, the optical scanner can also be 
used as a projector. 

[0010] The optical scanner provided by the present invention 

comprises a scanning body, a focusing device and a scan- 
ning module. The scanning body has a top surface with a 
transparent window. The focusing device includes an arm, 



a reflective mirror and a lens. One end of the arm is cou- 
pled to the scanning body, and the reflective mirror and 
the lens are disposed on the arm. The lens is located in a 
reflecting path of the reflective mirror. The scanning 
module is located in the scanning body and comprises a 
shell, a lens and an optical sensor. The shell has a light 
cone opening, and the lens and the optical sensor are dis- 
posed within the shell. The optical sensor is located on 
the optical path following the lens. The imaging light of 
the vertical object is reflected to the lens by the reflective 
mirror, refracted by the lens to the transparent window, 
incident on the scanning module through the light cone 
opening, and refracted by the lens of the scanning module 
to form an image on the optical sensor. The optical scan- 
ner further comprises a fine tuning device disposed on the 
arm to reduce the height of the arm, so as to adjust the 
focal length of the lens. 
1 ] The above optical scanner is operative to scan a vertical 
object and a horizontal object. A lid is pivotally connected 
to the scanning body. The lid is used to cover the trans- 
parent window, while the transparent window allows a 
horizontal object disposed thereon. The shell of the scan- 
ning module further comprises a light source incident on 



a surface of the horizontal object to generate an imaging 
light. The imaging light entering the scanning module 
through the light cone opening is refracted by the lens of 
the scanning module to form an image on the optical sen- 
sor. In addition, the lens disposed within the shell has 
dual focal lengths; or alternatively, two lenses with differ- 
ent focal lengths are disposed within the shell for gener- 
ating two different optical paths for the vertical and hori- 
zontal objects. The optical scanner further comprises a 
reflective mirror set disposed within the shell along the 
optical path in front of the lens to further shrink the vol- 
ume of the scanner. 
[0012] The optical scanner further comprises a projecting lamp 
source disposed on an internal bottom of the scanning 
body to achieve the scanning and projection functions. 
The light generated by the projecting lamp is used to 
project the light image of the scanning margin to the ver- 
tical object as a focusing reference prior to scanning. 
Brief Description of Drawings 

[0013] These, as well as other features of the present invention, 
will become more apparent upon reference to the follow- 
ing drawings. 

[0014] Figure 1A shows a perspective view of an external struc- 



ture and a part of scanning path for an optical scanner ac- 
cording to the first embodiment of the present invention. 

[0015] Figure IB shows a side view of an internal structure and 
the scanning path of the optical scanner according to the 
present invention. 

[0016] Figure 2A shows a perspective view of an external struc- 
ture of an optical scanner in the second embodiment of 
the present invention. 

[0017] Figure 2B shows a side view of an internal structure and a 
scanning path of the optical scanner in the second em- 
bodiment of the present invention. 

[0018] Figure 3A shows a perspective view of an external struc- 
ture of an optical scanner in the third embodiment of the 
present invention. 

[0019] Figure 3B shows a side view of an internal structure and a 
scanning path of the optical scanner in the third embodi- 
ment of the present invention. 
Detailed Description 

[0020] Referring to Figures 1A and IB, Figure 1A shows a per- 
spective view of an external structure and a part of scan- 
ning path in the first embodiment of the present inven- 
tion, and Figure IB is a side view showing an internal 
structure and the optical path. 



[0021] The optical scanner 100 as shown in Figures 1A and IB is 
suitable for use to scan a vertical object 200 such as a 
blackboard or a whiteboard. The optical scanner 100 
comprises a scanning body 110, a focusing device 120 
and a scanning module 130. The scanning body 110 is 
hollow inside with a top surface that comprises a trans- 
parent window 112. The focusing device 120 includes an 
arm 122, a reflective mirror 124 and a lens 126. One end 
of the arm 122 extends from the scanning body 110. The 
reflective mirror 124 and the lens 126 are disposed on the 
arm 122. The lens 126 is located at a reflecting path of 
the reflective mirror 124. The reflective mirror 124 can be 
pivotally connected to the arm 122 to extend or retract 
with a predetermined angle. 

[0022] Referring to Figure IB, the scanning module is located 
within the scanning body, and guiding mechanism and 
belt driving device are used to reciprocally move the scan- 
ning module 130 underneath the transparent window 112. 
The scanning module 130 comprises a shell 132, a lens 
134 and an optical sensor 136. The shell has a top surface 
that has a light cone opening 132a, and the lens 134 and 
the optical sensor 136 are disposed within the shell 132. 
The optical sensor 136 is located along a scanning path of 



the lens 134. 

[0023] when the optical scanner 100 is scanning a vertical object 
200, an imaging light is generated by radiating an exter- 
nal light source on the vertical object 200. The reflective 
mirror 124 reflects the imaging light to the lens 126, 
which then refracts imaging light to project on the trans- 
parent window 112. The imaging light then enters the 
scanning module by passing through the light cone open- 
ing 132a. Being refracted by the lens 134, an image of the 
imaging light is formed on the optical sensor 136. The 
optical scanner 100 may further comprises a fine tuning 
device 128 disposed on the arm 122. The fine tuning 128 
device reduces the height of the arm 122 and adjusts the 
focal length of the lens 126. 

[0024] The optical scanner 100 can be linked with laptop com- 
puter or other portable electronic products, such that the 
data of the vertical object 200 can be permanently stored 
as an optical image. 

[0025] According to the above, as the vertical object normally in- 
cludes a large area whiteboard or blackboard, when the 
scanning module 130 is scanning the vertical object 130 
longitudinally (from top to bottom) each point or trans- 
versely (from left to right), the length of optical path from 



each point of the object entering the scanning module is 
different. Thereby, the image of the imaging light may not 
be resolvably formed on the optical sensor 136. To im- 
prove such problem includes installing a fine tuning de- 
vice 128 or configuring the reflective lens 124 with a 
curved surface, such that the length of optical path for 
each point of the vertical object 200 is substantially iden- 
tical and horizontally received by the scanning module 
130. Alternatively, the scanning module 130 may be ad- 
justed. For example, when the scanning module 130 uses 
longitudinal scanning mode to scan, the moving track of 
the scanning module 130 can be changed as shown as the 
arrow a in the figures. When the transverse scanning is 
adapted, the scanning module 130 is inclined with an an- 
gle and displaced along the horizontal scanning direction. 
Therefore, the length of optical path for each point of the 
object is the same, and the image can be clearly formed 
on the optical sensor 136. 

[0026] Referring to Figures 2A and 2B, Figure 2A shows a per- 
spective view of an external structure of an optical scan- 
ner, and Figure 2B shows the internal structure and the 
optical path of the optical scanner. 

[0027] | n t ne second embodiment as shown in Figures 2A and 2B, 



the optical scanner 100 is suitable for use to scan a verti- 
cal object 200 and a horizontal object 300. The structure 
for scanning the vertical object 200 is similar to that as 
described in the first embodiment and is not repeated 
here. The function for scanning the horizontal object 100 
is described as follows. To scan the horizontal object 100, 
a lid 114 is pivotally connected to the scanning body 110 
to cover the transparent window 112. The lid 114 can be 
horizontally disposed on the transparent window 112. A 
line light source 138 is disposed on the shell 132 of the 
scanning module 130. 
[0028] jo perform scanning operation on the horizontal object 
300, the object 300 is disposed on the transparent win- 
dow 112 and covered with the lid 114. The line light 
source 138 radiates on a surface of the object 300 to 
generate an imaging light traveling through the light cone 
opening 132a to enter the scanning module 130. The 
imaging light is then refracted by the 134 to form an im- 
age on the optical sensor 136. Only by lifting up the lid 
114 canthe scanning mode be switched from horizontal to 
vertical scanning. In addition, as the optical paths for 
scanning vertical and horizontal objects 200 and 300 are 
different, a lens with dual focal points is installed within 



the shell 132 of the scanning module 130. Alternatively, a 
first lens and a second lens with different focal lengths 
can be installed in the shell and switched between the 
vertical and horizontal scanning modes. 

[0029] According to the above, a reflective mirror lens (not 

shown) can also be installed in the shell of the scanning 
module 130 to increase the length of optical length by 
multiple reflections. Thereby, the volume of the scanner 
130 can be further reduced. 

[0030] Referring to Figures 3A and 3B, Figure 3A shows a per- 
spective view of an external structure and a part of a pro- 
jecting part of an optical scanner, and Figure 3B is a side 
view showing the internal structure and the projecting 
part of the optical scanner. 

[0031] | n the third embodiment, in addition to the function of 
scanning vertical and horizontal objects as described in 
the first and second embodiments, the optical scanner 
also has aprojection function. A projecting lamp source 
116 is disposed at an internal bottom of the scanning 
body 110. Before activating the projection function, the 
scanning module 130 is located at an inner edge of the 
scanning body 110 to avoid blocking a light emitted from 
the projecting lamp source 116. While performing the 



projection function, the horizontal object 300 is disposed 
on the transparent window 112. The horizontal object 300 
includes a transparency, for example. The light emitting 
from the projecting lamp source 116 transmits through 
the horizontal object 300 to form an imaging light source. 
The imaging light source is focused on the reflective mir- 
ror 124 by the lens 126, and reflected from the reflective 
mirror 124 to the whiteboard or a white backdrop. It is 
appreciated that the projecting optical path is inverse to 
the optical path for scanning the vertical object and can 
thus be used as a focusing reference thereof. In other 
words, when the focusing process for the above project- 
ing optical path is performed, the focusing process for the 
scanning optical path is complete as well. The projecting 
mode can thus be directly switched to the scanning mode 
to perform scanning operation on the vertical object. 

[0032] Accordingly, the optical scanner provided by the present 
invention has at least the following advantages. 

[0033] i. The optical scanner is small, portable and low cost 

which improves the drawbacks for the conventional elec- 
tronic whiteboard. 

[0034] 2. The optical scanner has both scanning and projecting 
functions and can be used to scan large area vertical ob- 



jects. 

[0035] 3, The optical scanner can be linked with portable elec- 
tronic products such as laptop computer, such that the 
extracted data of the vertical object can be permanently 
stored as an image file. 

[0036] other embodiments of the invention will appear to those 
skilled in the art from consideration of the specification 
and practice of the invention disclosed herein. It is in- 
tended that the specification and examples are to be con- 
sidered as exemplary only, while the true scope and spirit 
of the invention are indicated by the following claims. 



